Effect of chronic ethanol ingestion on fatty acid oxidation by hepatic mitochondria.
To study possible factors in the pathogenesis of the ethanol-induced fatty liver, we investigated the effect of chronic ethanol consumption on the metabolism of fatty acids by isolated hepatic mitochondria. Chronic ethanol consumption resulted in decreased fatty acid oxidation, as evidenced by a reduction in oxygen uptake and CO2 production associated with the oxidation of fatty acids. The State 3 rate of oxygen uptake was depressed to a greater extent than the State 4 or the uncoupler-stimulated rate; the respiratory control ratio was also decreased. Therefore, one site of action of chronic ethanol feeding is on oxidative phosphorylation. The reduction in fatty acid oxidation, in general, is not due to an effect on the activation or translocation of fatty acids into the mitochondria. There was no effect by ethanol feeding on the activity of palmitoyl coenzyme A synthetase, whereas carnitine palmitoyltransferase activity was increased. The use of an artificial system (formazan production) to study beta oxidation in the absence of the electron transport chain is described. In the presence of fluorocitrate, which inhibits citric acid cycle activity, ketogenesis and formazan production were increased by chronic ethanol consumption. Thus beta oxidation to the level of acetyl-CoA is not impaired by chronic ethanol consumption. Total oxidation of fatty acids to CO2 is depressed by chronic ethanol intoxication because of effects on oxidative phosphorylation or the citric acid cycle (or both). Neither nutritional deficiency, cofactor depletion, nor the presence of ethanol in vitro explains these effects. Several of the effects of chronic ethanol consumption on fatty acid oxidation are mimicked by acetaldehyde and acetate, products of ethanol oxidation. Chronic ethanol consumption leads to persistent impairment of mitochondrial oxidation of fatty acids to CO2. However, oxidation of fatty acids to acetyl-CoA is not decreased by chronic ethanol consumption.